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SPECIFY AT LEAST ONE REGISTER OF A PROCESSOR CORE AS AN 
ARGUMENT REGISTER j 


* 1 




S^SF* AT LEAST ONE REGISTER OF THE PROCESSOR CORE AS A 
STATIC REGISTER "J 
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SPECIFY A REGISTER OF THE PROCESSOR CORE AS A STACK 
POINTER REGISTER 



SPECIFY A REGISTER OF THE PROCESSOR CORE AS A RETURN 
ADDRESS REGISTER 



ENCODE IN AT LEAST ONE STATIC REGISTER FIELD OF AN 
INSTRUCTION WHETHER A VALUE IN THE AT LEAST ONE STATIC 
REGISTER IS TO BE SAVED IN IM £«w* Y 



ENCODE IN AT LEAST ONE ARGUMENT REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN THE AT LEAST ONE 
ARGUMENT REGISTER IS TO BE S AVE D IN memory 
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ENCODE IN A RETURN ADDRESS REGISTER FIELD OF THE 
P™UCTI°N WHETHER A VALUE IN THE RETURN ADDRESS 
REGISTER IS TO BE SAVEp in wemo*Y 
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^™ 3 A VALUE IN THE AT LEAST ONE ARGUMENT FIELD SO 
^£ ATES ' A VALtJE THE AT LEAST ONE ARGUMENT 

™ a oT^ J° A STACK MEMORY AT AN ADDRESS VALUE EQUAL 
1 0 A SUM OF A VALUE IN THE STACK POINTER REGISTER PLUS A 



A VALUE IN THE AT LEAST ONE STATIC FIELD SO 
INDICATES, A VALUE FROM THE AT LEAST ONE STATIC 
REGISTER TO THE STACK MEMORY AT AN ADDRESS VALUE 
PLU^B A ° F A VALUE ^ ^ STACK WINTER REGISTER 



WRITE, IF A VALUE IN THE RETURN ADDRESS FIELD SO 
EH^ A ™S, A VALUE FROM THE RETURN ADDRESS REGISTER TO 
™ ^ T *^ MEMORY AT ^ ADDRESS VALUE EQUAL .TO A SUM 
OF A VALUE IN THE STACK POINTER REGISTER PLUS C 



^^r^Jf ALUE W ™ STACK POINTER REGISTER BASED ON 
^Smu5rSS° DED ^ ^ LEAST ONE HlAME - SIZE - HELD OF THE 
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SAVE INSTRUCTION 



temp <- GPR[29] 
if ra = 1 then 

temp *- temp - 4 

VirtuaIMemory[temp] +- GPR[31] 

endif 

if si = 1 then 

temp «- temp - 4 

VirtuaIMemory[temp] «- GPP 171 

endif 

if sO = 1 then 

temp <~ temp - 4 

VirtuaiMemoiy[temp] <- GPR[16] 

endif 

if framesize = 0 then 

temp GPR[29] - 128 

else 

temp GPR[29] - (0 II (framesize « 3)) 

endif 

GPR[29]«-temp 



FIG-G 




aregs 
Encoding 
(binary) 


Registers Saved as 
Arguments 


Registers Restored as StaticRegisters 


0000 


None 


None 


0001 


None 


GPR[7] 


0010 


None 


GPR[6],GPR|7] 


0011 


None 


GPR[5LGPR[6],GPR[7] 


1011 


None 


GPR[4], GPR[5], GPR[6], GPR[7] 


0100 


. aO 


None 


0101 


aO 


GPR[7] "l" 


0110 


aO 


GPR[6] ( GPR[7] 


0111 


aO 


GPR[5], GPR[6], GPR[7] 


1000 


aO, al 


None 


1001 


aO, al 


GPR[7] 


1010 


aO, al 


GPR[6], GPR[7] 


1100 


aO, al, a2 


None 


1101 


aO, al, a2 


GPR[7] 


1110 


aO, al,a2, a3 


None 


1111 


Reserved 


Reserved 



FIG. 7 




EXTENDED SAVE INSTRUCTION 



temp «- GPR[29] 
temp2 <- GPR[29] 
case aregs of • 

2#0000 2#0001 2#0010 2#0011 2#1011: args <- 0 

2#0100 2#0101 2#0110 2#0111: args <- 1 

2#1000 2#1001 2#1010: args «- 2 

2#1 100 2#1 101: args <- 3 ■ A "~ 

2#1110:args*-4 

otherwise: UNPREDICTABLE 
endcase 
if args > 0 'dien 

VirtualMemory [temp] <*- GPR[4] 

if args > 1 then 

VirtualMemory [temp + 4] «- GPR[5] "IT 
if args > 2 then 

VirtualMemory [temp + 8] «- GPR[6] 

if args > 3 then 

VirtualMemory [temp + 12] <- GPR[7] 

endif 

endif 

endif 

endif 

if ra = 1 then 

temp +- temp - 4 

VirtualMemory[temp] <- GPR[31] 

endif 

if xsregs > 0 then 

if xsregs > 1 then 

if xsregs > 2 then 

if xsregs > 3 then 

if xsregs > 4 then 

if xsregs > 5 then 

if xsregs > 6 then 

temp «- temp - 4 

VirtualMempry[temp] <- GPR[30] 

endif 

temp «- temp - 4 

VirtualMemory[temp] «- GPR[23] 

endif 

temp «- temp - 4 

VirtualMemory[temp] GPR[22] 

endif 

temp «- temp - 4 J; 
VirtualMcmory[tcmp] <- GPR[21] ""^ 

endif 



FIG.0A 




EXTENDED SAVE INSTRUCTION 


temp +- temp - 4 




vinuaiJviemoryLtempj 4— cjirK[ZUj 




^TlHf f 




icnip ^ icnip - *+ 


- 


VirtualMemory [temp] «- CjPR[19] 




endif 




icmp ^ temp - **■ 




v irxuaijviemory [temp j 4— urK [ 1 o J 




endif 




4F d — 1 tV\ on 

11 si — i men 




temp <— temp - 4 




virtuaiMemoryLtempJ «- CjJrKLI/U 




endif 




ir su — i men 




xemp temp - ^+ 




v iriuaiiviemory[tempj ^ OJrKiioj 












2#oooo 2#oioo 9#iooo 9#i ino ?#1 1 in- n^tntir 4- n 




2#0001 2#0101 2#1001 2#1101* astatic +- 1 




2#O0 1 0 ?#0 110 9#1 n 1 0- A«t aHp 4- 9 




2#001 1 2#01 1 1 • astatic «- ^ 




2#1 01 1 • astatir 4- 4 




u Luc r wise. ijiix JKJi,jL/l\_, 1 /vr>Xvt> 








' if nQtnH p O tVi»«*n 
ix aotaut' — \J uicil 




iemp ^ lemp - h 




v 11 l u diivic 1 1 iu ry iiempj ^ Ox / j 




ir asiauc ;> jl men 


- " 


temp <~ temp - 4 




VirtualMemory [temp] «- GPR[6] 




if astatic > 2 then 




temp temp - 4 




v lnuaiiviemory j_tcinpj ^ 'j.rrvijj 




if astatic > 3 then 




temp «- temp - 4 




VirtualMemory [temp] «- GPR[4] 




endif 




endif 




endif" 




endif 




temp *- temp2 - (0 1! (framesize « 3 )) 




GPR[29] temp 
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METHOD FOR RESTORING REGISTERS AND DEAIJjOCATING 
MEMORY BEFORE EXIT FROM A SUBROUTINE 



5 



SPECIFY AT LEAST ONE REGISTER OF A PROCESSOR CORE AS AN 
ARGUMENT REGISTER 



SPECIFY AT LEAST ONE REGISTER OF THE PROCESSOR CORE AS A 
STATIC REGISTER 



SPECIFY A REGISTER OF THE PROCESSOR CORE AS A STACK 
POINTER REGISTER 



SPECIFY A REGISTER OF THE PROCESSOR CORE AS A RETURN 
ADDRESS REGISTER 



I — 



ENCODE IN AT LEAST ONE STATIC REGISTER FIELD OF AN 

INSTRUCTION WHETHER a VALUE IN MEMORY IS TO BE SAVEPT© 
THE AT LEAST ONE STATIC REGISTER 
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ENCODE IN AT LEAST ONE ARGUMENT REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN MEMORY IS TO BE SAVED 
TO THE AT LEAST ONE ARGUMENT REGISTER 
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ENCODE IN A RETURN ADDRESS REGISTER FIELD OF THE 
INSTRUCTION WHETHER A VALUE IN MEMORY IS TO BE SAVED 
TO THE RETURN ADDRESS REGISTER 






WRITE, IF A VALUE IN THE AT LEAST ONE ARGUMENT FIELD SO 
INDICATES, A VALUE IN A STACK MEMORY TO THE AT LEAST 
ONE ARGUMENT REGISTER 
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WRITE, IF A VALUE IN THE AT LEAST ONE STATIC FIELD SO 
INDICATES, A VALUE IN THE STACK MEMORY TO THE AT LEAST 
ONE STATIC REGISTER 



WRITE, IF A VALUE IN THE RETU 
INDICATES, A VALUE IN THE STA 
ADDRESS REGISTER 


RN ADDRESS FIELD SO 

lCK MEMORY TO THE RETURN 






ADJUST A VALUE IN THE STACK POINTER REGISTER BASED ON 

A VALUE ENCODED IN AT LEAST ONE FRAME-SIZE FIELD OF THE - 

INSTRUCTION 
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RESTORE INSTRUCTION 

if framesize = 0 then 

temp <- GPR[29] + 128 

else 

temp «- GPR[29] + (0 0 (framesize « 3 )) 

endif 

temp2 «- temp 
if ra = 1 then 

temp «- temp - 4 

GPR [31] «- VirtualMemoiy [temp] 

endif 

if si =1 then 

temp «- temp - 4 

. GPR [17] <- VirtualMemoiy [temp] 
endif 

if sO = 1 then 

temp <~ temp - 4 

GPR [16] <- VirtualMemory [temp] 

endif 

GPR[29] temp2 



FIG. II 
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EXTENDED RESTORE INSTRUCTION 



temp +- GPR[29] + (0 II (framesize « 3 )) 
temp2 <~ temp 
if ra = 1 then 

temp «- temp - 4 

GPR [31] «- VirtualMemory [temp] 
endif =- 
ifxsregs>0 then 

if xsregs > 1 then 

if xsregs > 2 then 

if xsregs > 3 then 

if xsregs > 4 then 

if xsregs > 5 then 

if xsregs > 6 then "j 
temp <- temp - 4 

GPR[30] <- VirtualMemory [temp] 

endif 

temp «- temp - 4 

GPR[23] <- VirtualMemory [temp] 

endif 

temp <~ temp - 4.. 

GPR[22] <- VirtualMemory [temp] 

endif 

temp <- temp - 4 

GPR[21] <- VirtualMemory [temp] 

endif 

temp «- temp - 4 

GPR[20]"<- VirtualMemory [temp] 

endif 

temp +- temp - 4 

GPR[19] VirtualMemory [temp] 

endif 

temp <- temp - 4 

GPR[18] <~ VirtualMemory [temp] 

endif 



F\&, /ZA 



• 



EXTENDED RESTORE INSTRUCTION 



if si = I then 

temp <- temp - 4 

GPR[I7] «- VirtualMemory [temp] 

endif 

if sO = 1 then 

temp «- temp - 4 

GPR[16] <- VirtualMemory [temp] 

endif 

case aregs of 

2#0000 2#0100 2#1000 2#1100 2#1110: astatic <-0 

2#0001 2#0101 2#1001 2#1101: astatic 1 

2#0010 2#0110 2#1010: astatic <- 2 

2#0011 2#0111: astatic <- 3 

2#1011: astatic «-4 

otherwise: UNPREDICTABLE 
endcase 

if astatic > 0 then 

temp temp - 4 

GPR[7] <- VirtualMemory [temp] 
if astatic > 1 then 



temp «- temp - 4 

GPR[6] «- VirtualMemory [temp] 
if astatic > 2 then 

temp <- temp - 4 

GPR[5] «- VirtualMemory [temp] 

if astatic > 3 then 



temp «- temp - 4 

GPR[4] <- VirtualMemory [temp] 



endif 



endif 

endif 

endif 



GPR[29] +- temp2 
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